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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention stores the evaporation fuel in a fuel tank temporarily, and relates 
to the evaporation fuel control system of the internal combustion engine made to inhale, controlling the 
amount of inhalation by the predetermined engine service condition in an engine's inhalation-of-air 
system. 
[0002] 

[Description of the Prior Art] This evaporation fuel is made to stick to the adsorption means once called 
a canister as a cure which regulates the discharge of the evaporation fuel generated from a fuel tank, and 
this adsorption fuel is inhaled in an inhalation-of-air system by depression at engine manifold by 
predetermined engine operational status, (purge) It carries out and the system which carries out 
combustion processing is considered. This system itself starting and carrying out combustion processing 
of the purge from the state where the canister was filled with evaporation fuel so that the discharge from 
the canister of evaporation fuel might be certainly prevented as a cure in recent years, although carried 
in the real vehicle, and stopping a discharge in a regulation value is the severe condition of being 
required. 
[0003] 

[Problem(s) to be Solved by the Invention] Thus, although the control which controls the amount of 
inhalation of evaporation fuel and the fuel quantity supplied to an engine from a fuel-supply means, and 
keeps an air- fuel ratio suitable is required in order to produce big gap in an air-fuel ratio and to make the 
discharge of various exhaust air pollution components increase to it with the usual AFC by inhalation of 
this evaporation fuel, when a lot of evaporation fuel is purged, this cure is not fully made yet 
conventionally. 

[0004] Although there was especially a thing to control by controlling the opening of the purge control 
valve which infixed the amount of purges of evaporation fuel in the purge path, with the amount of the 
evaporation fuel by which the canister is adsorbed, the amount of purges might be different and the same 
control opening was not able to respond to this point conventionally, either, the fuel quantity supplied to 
an engine while this invention was made in view of such a conventional trouble, presumes the 
evaporation fuel quantity with which the adsorption means is adsorbed and controls the amount of 
inhalation of evaporation fuel — an amendment — it aims at offering the evaporation fuel control system 
of the internal combustion engine it enabled it to maintain to a good air- fuel ratio by things 
[0005] 

[Means for Solving the Problem] For this reason, as shown in drawing 1 , the evaporation fuel control 
system of the internal combustion engine concerning this invention The adsorption means which adsorbs 
the evaporation fuel from a fuel tank temporarily, and stores it, and an engine's inhalation-of-air system 
is made to inhale by the predetermined engine service condition, A temperature detection means to 
detect the temperature state of this adsorption means, and an adsorption fuel quantity presumption 
means to presume the evaporation fuel quantity with which the adsorption means is adsorbed based on 
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the temperature state detected by this temperature detection means, It considered as the composition 
containing the amount control means of evaporation fuel inhalation which control the evaporation fuel 
quantity inhaled by the inhalation-of-air system according to the evaporation fuel quantity presumed by 
this adsorption fuel quantity presumption means. 

[0006] Moreover, you may control the aforementioned amount control means of evaporation fuel 
inhalation to hold the amount of inhalation of evaporation fuel to desired value. Moreover, you may 
control the aforementioned amount control means of evaporation fuel inhalation to hold the rate of an 
assignment of the amount of inhalation of evaporation fuel, and the fuel quantity supplied to an engine 
from a fuel-supply means to desired value. Moreover, the aforementioned adsorption fuel quantity 
presumption means may carry out the time quadrature of the temperature gradient of an adsorption 
means periphery and the interior, and may presume adsorption fuel quantity. 
[0007] 

[Function] Since endothermic reaction is produced in case it is generated and generally secedes from 
exothermic reaction, when an adsorption means is adsorbed in the evaporation fuel from a fuel tank and 
the temperature inside an adsorption means rises or descends to ambient temperature, the evaporation 
fuel quantity with which the adsorption means is adsorbed can be presumed by carrying out the time 
quadrature of the change of internal temperature to ambient temperature etc. 

[0008] Thus, the evaporation fuel quantity inhaled by the engine based on the adsorption fuel quantity to 
the presumed adsorption means is held to desired value, or the rate of an assignment with the fiiel 
quantity from a fuel-supply means is held to desired value, and it controls. 
[0009] 

[Example] Below, the example of this invention is explained based on a drawing. In drawing 2 which 
shows the composition of one example, the throttle valve 14 which is interlocked with the air flow meter 
13 and accelerator pedal which detect an intake air flow Q at an engine's 1 1 inhalation-of-air path 12, 
and controls an intake air flow Q is formed, and the electromagnetic fuel injection valve 15 as a fuel- 
supply means is formed in a down-stream manifold portion for every cylinder. 
[0010] By the injection pulse signal from the control unit 16 which built in the microcomputer, a fuel 
injection valve 15 carries out a valve-opening drive, and carries out injection supply of the fuel. 
Furthermore, the coolant temperature sensor 17 which detects the circulating water temperature Tw in 
an engine's 1 1 cooling jacket is formed, detecting an oxygen density during exhaust air in a flueway 18 
on the other hand at the manifold set section — inhalation — the air- fuel ratio sensor 19 which detects the 
air- fuel ratio of a gaseous mixture prepares — having — oxidization and NOX of CO under exhaust air to 
the exhaust pipe of the downstream, and HC The three way component catalyst 20 as an exhaust air 
purification catalyst returned and purified is formed. 

[001 1] Moreover, the crank angle sensor 21 is built in the distributor which does not illustrate by 
drawing 2 , and a fixed time count of the crank unit angle signal outputted from this crank angle sensor 
21 synchronizing with engine rotation is carried out, or the period of a crank reference-angle signal is 
measured, and the engine rotational speed N is detected. Next, if a fuel-supply system is explained, it 
will be equipped with a fuel pump 23 in a fuel tank 22, the fuel fed from this fuel pump 23 will be 
adjusted to a predetermined pressure through the fuel-supply path 25 which infixed the pressure 
regulator 24, and the aforementioned fuel injection valve 15 will be supplied. The surplus fuel from the 
aforementioned pressure regulator 24 is returned to a fuel tank 22 through the return fiiel path 26. 
[0012] Moreover, the evaporation fuel with which the up space of a fuel tank 22 is covered is led to a 
canister 29 through the evaporation fuel path 28 which infixed the check valve 27. The evaporation fuel 
which adsorbed temporarily in the canister 29 is inhaled through the purge path 31 which infixed the 
purge control valve 30 at the inhalation-of-air path 12 of throttle valve 14 lower stream of a river by the 
predetermined service condition. Moreover, the 1st temperature sensor 32 which detects the temperature 
of canister 29 periphery, and the 2nd temperature sensor 33 which detects the temperature of the canister 
29 interior are formed, the [ these 1st temperature sensors 32 and ] - the 2 temperature sensor 33 
constitutes a temperature state detection means 

[0013] And the aforementioned control unit 16 presumes the evaporation fuel quantity with which the 
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canister 29 is adsorbed based on conditions including the temperature state of the aforementioned 
canister 29 which reaches 1st temperature sensor 32 and is detected by the 2nd temperature sensor 33, 
controls the opening of the purge control valve 30 based on this evaporation fuel quantity, and controls 
the amount of purges of evaporation fuel. It is set up by the control unit 16, the this set-up opening 
control signal is inputted from a control unit 16, and it is controlled. 

[0014] Next, the AFC based on presumption of the adsorption evaporation fuel quantity to the canister 
29 by the aforementioned control unit 16 and this presumed result is explained according to the flow 
chart of drawin g 3 and drawin g 4 . In drawing 3 which shows the presumed routine of adsorption 
evaporation fuel quantity, the temperature Ta of canister 29 periphery detected by the 1 st temperature 
sensor 32 is read at Step (it is described as S drawing) 1 . 

[0015] Temperature Tc of the canister 29 interior detected by the 2nd temperature sensor 33 at Step 2 It 
reads. At Step 3, it is the temperature Ta of the canister 29 aforementioned periphery. Receiving interior 
temperature Tc of canister 29 Deflection deltaT (=Tc-Ta) It asks. At Step 4, it is the time-quadrature 
value Sc of the aforementioned deltaT. It calculates. 

[0016] Here, it is Sc =integraldelta T**sigma Sl-sigmaS2, however sigmaSl. It is the integrated value 
of deltaT used as a value positive by the exothermic reaction by adsorption of evaporation fuel, and is 
sigmaS2. It is the integrated value of deltaT used as a value negative by the endo thermic reaction by 
secession of evaporation fuel. At Step 5, it is the time-quadrature value Sc of the aforementioned deltaT. 
It presumes by reference from the map which could calculate beforehand experimentally the evaporation 
fuel quantity GcN from which it was based and the canister 29 was adsorbed by this operation, and was 
memorized by ROM. In addition, sigmaSl <sigmaS2 It is the case that the amount of secession is larger 
than the amount of adsorption, and GcN serves as a negative value in that case at a case. 
[0017] Evaporation fuel quantity Gc with which the present canister 29 is adsorbed by adding the 
evaporation fuel quantity CcN from which the evaporation fuel quantity GcO from which the canister 29 
is adsorbed by operation to last time was adsorbed at Step 6 this time It presumes. ON of a key switch 
and OFF are distinguished at Step 6. And adsorption evaporation fuel quantity Gc by which presumption 
was carried out [ aforementioned ] at backup memory when a key switch was set to OFF It memorizes 
as GcO. 

[0018] Next, adsorption evaporation fuel quantity Gc of the canister 29 by which presumption was 
carried out [ aforementioned ] It explains according to the flow chart which showed the 1st example 
which is based and controls the amount of purges of evaporation fuel to drawing 4 . At Step 1 1, they are 
the engine rotational speed N and the basic fuel oil consumption TP. Depression at engine manifold PE 
of throttle valve 14 lower stream of a river of the inhalation-of-air path 12 It presumes. 
[0019] At Step 12, it is the aforementioned depression at engine manifold PE. The aforementioned 
adsorption evaporation fuel quantity Gc It is based and the maximum amount PAMAX of evaporation 
fuel purges at the time of being able to purge, that is, considering the purge control valve 30 as full open 
is calculated by reference from the map set up beforehand. Next, at Step 13, they are the engine 
rotational speed N and the basic fuel oil consumption TP. (or depression at engine manifold PE 
presumed at Step 1 1) It is based and the desired value PASET of the amount of purges of evaporation 
fuel is calculated by reference from the map set up beforehand. 

[0020] Valve-opening control duty PADUTY of the final purge control valve 30 for finally acquiring 

this desired value PASET at Step 14 based on the aforementioned amount PAMAX of maximum 

evaporation fuel purges, and the aforementioned desired value PASET It asks by reference from the map 

set up beforehand. At Step 15, it is the aforementioned valve-opening duty PADUTY. The control signal 

which it has is outputted to the purge control valve 30, and opening control is carried out. 

[0021] the case where the evaporation fuel of a fuel injection valve 15 is not purged at Step 16 — engine 

operational status s (the engine rotational speed N, an intake air flow Q, water temperature TW, etc.) 

Set-up effective injection pulse width Te from — in order to convert the aforementioned purge weight 

label value PASET into injection pulse width, it asks for effective fuel-injection pulse width Te' of a fuel 

injection valve 15 by deducting the value which multiplied by the conversion constant m 

[0022] Invalid injection pulse width TS according to battery voltage amendment to aforementioned 
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effective injection pulse width Te f at Step 17 Added injection pulse width TI The injection pulse signal 
which it has is outputted to a fuel injection valve 15. In this example, an engine's 1 1 air-fuel ratio is 
uniformly controllable by holding to the desired value which set up the amount of purges of evaporation 
fuel according to operational status, and supplying the fuel of the amount which deducted a part for this 
desired value to an engine 1 1 from a fuel injection valve 15. 

[0023] Next, adsorption evaporation fuel quantity Gc It explains according to the flow chart which 
showed the 2nd example which is based and controls the amount of purges of evaporation fuel to 
drawing 5 . Since Step 21 and 22 are the same as that of Step 1 1 of aforementioned drawing 4 , and 12, 
they omit explanation. At Step 23, they are the engine rotational speed N and basic fuel- injection pulse 
width TP. Rate kSET of an assignment to the total amount of fuel supply of the amount of evaporation 
fuel inhalation which is classified by being based and which was beforehand memorized by the map of 
ROM for every operating range It searches and asks. 

[0024] At Step 24, it is the aforementioned effective fuel-injection pulse width Te. It multiplies by 1/of 
conversion constants m, and the amount QTE of demand fuel supply is calculated. At Step 25, it is the 
aforementioned rate kSET of an assignment to the aforementioned amount QTE of demand fuel supply. 
It takes advantaging and the desired value QPA of the amount of evaporation fuel inhalation is set up. 
Valve-opening duty PADUTY of the purge control valve 30 beforehand memorized by the map of ROM 
at Step 26 based on the desired value QPA of the aforementioned amount of evaporation fuel inhalation, 
and the aforementioned amount PAMAX of maximum evaporation fuel purges It searches and asks. 
[0025] At Step 27, it is the aforementioned valve-opening duty PADUTY. The control signal which it 
has is outputted to the purge control valve 30, and opening control is carried out. Effective injection 
pulse width Te in case the fuel of the aforementioned fuel injection valve 15 is not purged at Step 28 In 
order to convert the desired value QPA of the amount of shell aforementioned evaporation fuel 
inhalation into injection pulse width, it asks for effective injection pulse width Te' of a fuel injection 
valve 1 5 by deducting the value which multiplied by the conversion constant m. 
[0026] Invalid injection pulse width TS according to battery voltage amendment to aforementioned 
effective injection pulse width Te' at Step 29 Added injection pulse width TI The injection pulse signal 
which it has is outputted to a fuel injection valve 15. In this example, an engine's 1 1 air- fuel ratio is 
uniformly controllable, holding so that it may become the value which was able to determine the rate of 
an assignment of the amount of purges of evaporation fuel, and the fuel oil consumption from a fuel 
injection valve 15 for every operating range. 

[0027] Especially, in the low load field where the amount of demand fuel supply is small, if the rate of 
an assignment of the amount of evaporation fuel purges is large, although we will be anxious about the 
bad influence to emission and the injection pulse width of a fuel injection valve 15 becoming large, and 
the linearity of the opening to ** pulse width getting worse, in this example, in consideration of such a 
point, the rate of an assignment can be beforehand set as a suitable value for every operating range, as a 
result air-fuel ratio control precision improves. 
[0028] 

[Effect of the Invention] The evaporation fuel quantity with which the adsorption means is adsorbed 
according to this invention as explained above is presumed based on the detection result of a 
temperature state, the evaporation fuel quantity inhaled by the engine based on the this presumed 
adsorption fuel quantity can be controlled with high precision, with an air- fuel ratio can be conjointly 
controlled with high precision with the amount amendment of fuel supply to an engine, and an exhaust 
air emission property can be maintained good. 

[Translation done.] 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The evaporation fuel control system of an internal combustion engine which the evaporation 
fuel in a fuel tank characterized by providing the following is adsorbed temporarily at an adsorption 
means, and it stores, and makes the this stored evaporation fuel inhale, controlling the amount of 
inhalation by the predetermined engine service condition in an engine's inhalation-of-air system A 
temperature detection means to detect the temperature state of the aforementioned adsorption means An 
adsorption fuel quantity presumption means to presume the evaporation fuel quantity with which the 
adsorption means is adsorbed based on the temperature state detected by this temperature detection 
means, and the amount control means of evaporation fuel inhalation which control the evaporation fuel 
quantity inhaled by the inhalation-of-air system according to the evaporation fuel quantity presumed by 
this adsorption fuel quantity presumption means 

[Claim 2] The aforementioned amount control means of evaporation fuel inhalation are the evaporation 

fuel control systems of the internal combustion engine according to claim 1 which controls and becomes 

so that the amount of inhalation of evaporation fuel may be held to desired value. 

[Claim 3] The aforementioned amount control means of evaporation fuel inhalation are the evaporation 

fuel control systems of the internal combustion engine according to claim 1 which controls and becomes 

so that the rate of an assignment of the amount of inhalation of evaporation fuel and the fuel quantity 

supplied to an engine from a fuel-supply means may be held to desired value. 

[Claim 4] The aforementioned adsorption fuel quantity presumption means is an evaporation fuel 

control system of an internal combustion engine according to claim 1 which carries out the time 

quadrature of the temperature gradient of an adsorption means periphery and the interior, and comes to 

presume evaporation fuel quantity. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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